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(57) [SKI] 

[/W**SJ (a) 5n^Ti, Zr, Hf. Si, G 

b&zmfre>mittiz¥®-&nm#o. i~5 0nm 
(D'ptji < 1 1. 1 nosusu ( b ) afi¥±g#^s 

(M w ) #1 0 0 0 J;t>*i^">'J»S:< lH©#ffc 

fflx *«tw (c) 7k*e.fi£5«^^)c 
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[«fHFif#©ssBn 

im&mi] (a) SITi, Zr, Hf, Si, G 
efc,fcVSn©j6iHb^, SflsDJ, Wfls»#«fctnifl3«a» 
6J«a»*>6iatfn*iPJ9-JtoSg36«0. l~5 0nm 

©'i>* < fc * i m<onn. ( b ) m&¥29ft? a 

(M w ) #1 o o o J;t>*£vvi>&< fc* ia©#ifc 

[W#3I2] -f»S>x5ihS4fflV\ jc«Ti, Z 
r, Hf, Si, Ge*AtFSnfflSfli», Sflstts ffi 

#0. 1~5 Onm©'>&< fc* l«©j£)ft£#*?;!ktt 

mums®} * *i^*a^ a ^ t * «« fc a 
umm 3 ] ±b» i msMcojammm&SBcomm 

*i«Clfflt4CfctWll:t*'f>*f*!' M3UW 

[3SUH©¥NI&iBl|IJ] 
[0 00 1] 

[0 0 0 2] -Y^S^s* b9J8!llcffiffl$nS3ieffl(* 

**»©*» fc * «4©*e«aR» t ©ps;? # ± v* - 

i:i^S©*JR*t.-ofc^TOJ«lW^ns*s, 
M*4CJt^Ti&j#tt#®V'>c:fc#^. ^«4gS#*tt b 

l4©afeM*4*3«fcV*-^>7^y^(±> i3g;Sfc*i^ 

* v»*ttfcH*sma©ttft**«as& b 

[0 0 0 3] BP%#J;U£B#*SfF6 2/1 7 9, 5 7 9 
*fctts aflS^V***. «iS*#©IB«fc.kft«¥ 
jgiKS^O. 7 //m<t 0 **tVM i N#fi6ffl$iifcS 

[0004] ^mmcommt, timmiz 

[0 0 0 5] 

[*#6W©«S] (a) ^Ti, Zr> H 

f. Si, Ge*JitfSn©ftflHJJ, >fls«K ®fbf3*5 

l~50nm©'M<J:tlifflM^ (b) 
^F* (M w ) #1 0 0 0'J:»>*gv» ($F£b<ttl 0 

o o~5 oo, ooo) 'j>#< i«©#m#j, *«t 

V (c) *fr&J&Stt*Wtett£H-rs. 



(2) 11-228860 
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[000 6] «B 

K*4©¥ig-&ttStttt?Rftttt: «fc otftStS ~ fc 
#.-C-#5»s, ca(*5f$b.<(i0. 5~50nm(£e> 
ic£?2:b<{i0. 5~3 0nm)T-65.ifl©-*S 
^ttJ$Jfc©ra>§**^TO.S£fcAS#SbV>. C*l£© 
tt^tt^fc^ift&Ass 0 0nm«t5/J^ 

bT#ffi-f SCfc*T-#-5o 

io [0007] «ffl-rs*»ttisaffiT?*«f«JBT?* 

#s »Sb<ttiK^t£T-feS<, 
[0008] &Cff»&Kftt*Z r N (*) , T i N 
(WJRfi)- , T i C (IMB&) , *5<kVS i C (»B 

[0 0 0 9] nmmco*Z-gcommt&mZ-l£3-oy;t 

n#wmm 6 5 0 , 945 cfcv#ai$fF 5,47 

2, 4 7 7^§S«©;£i£T-t#-5c:fca s T-§s« ffiffl^tv 
*»aa*a«:fls^mR3BiS ( rcvR&j > t?»o, c 
©^^fccttLii^g-rgatt^i-g-sttv^wicavitt 

[0 0 10] ::©<fc5icbTf#£>*i;fegi*4, SF£b<i* 
»*tt©*»©«rtK«U ¥J9JKS«fc i> **ftWfc:*&* 
-&*4^#^:£K#£b&l^fcT-;&3o IP*»^©*&* 
fi^iS&gJ: ?> * 2 0 1 %i t) *'J> 

^^fib^*-r, ¥*9*4&<fct>* 5 oxrfcg&jHm* 

[ooii] *#BW©*»sa^ii9k:(eM*n*ai»tt- 
*tt?©»x *fcii-*»?©!l«t)*fcliiS@^fcb 

t, sSoiii^#ffl?M^fcbT#?E-rsCfc*ST*#S. 
30 ig«^*fcii)l@«Jfc«^j8!l©-*tt^*S7T> • tMU 
• l 7-;^X©iJ{C«fcoTSV^^r^i^#fflb•&-^T^/^SSK 

-ifc&?#sv i b * mmr & * © fc t a . 

[0012] fieffltsiftcgftlliMl:^* < , 
I^CPU10E1%J:D (*f£b<{*lfiffi%<fc 
!)s $?,(;5fSb<«0. lHfi%<fct>) 'J>&^„ ffe© 

itafcb-ri4»as*sig<> *fc*H©w«*jS5v^fc* s 
s/jgxg©^, tejB;*fts**4tta»ftfc:*tb-t 
**fc«*t:!S:D, $**<*£* -pT^.s.rfc£;t£>s. 
40 ^©(fs$^*-r5fc»fc, *HB^©i^i(i4^^)fcb-r 

[o o 1 3] K&wam&toiztrrzft^iim&mmn 

it. ^»fcbT©*igAS5 0 OnmiD'Wl^ b 
<lil5 0nmJ;t)/Wi,\ $ ^{cSf * b < « 2 ~ 5 0 
nm©®H©) T i NOiofc^fc^^A/T-t^o 
{iilgA 5 1 0 nm©T i Hi-StiLT t»-rSK3fc^«ffl 
<ifcfc0iJx.l£A4 4 0nm»c*JV>T 1 5 l*g-l*c 
50 m" 1 , A 7 6 0 nmtftV^ 6 5 Ug^cm" 1 !-* 
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A4 5 0nm(:^T12 l*g" 1 *cm"*k A8 0 0 
[0 0 14] Z r Ni4T i N i:g|«fcttR**oT^ 

«. TiNfcjttt-rna, Kofi^«> «eot«*irjr# 

i (purple color effect) b 

mm&3 0 0nmAD/J^ (ffSKttl OOnmi 
t>/hSW ^^>Wtb<ii2-5Onm0KH©) i 

[0 0 1 5] (a) O«»affi»ai^«k:HU0. 
0 5-8 011% (#£U<tt0. 1-3 011% $ 
6fc»SL/<tt0. 5-2011%) (DMX-iSZmTZZ 

[0016] £mm 

^Bmmte&^Tfrm.Mt&mm^frTmfti o o o 

-500,000 g/^)l (*FS b<i£ 1 0 0 0-1 0 
0, 0 0 0g/m ^^W$KttlOOO-l 
0, 0 0 0gA;i/) <t&**:gv^ : ?*«i*"rSo # 

tfMb£*T* * 5 C ^ £ £ o 

[0017] iM*>&<Dftwm<omh\sX&7)^* 

is is— F> 7 J —)\/7 % F\ x^xM r^>;t3f 
*>F\ *5«fct5r;i/+;i/^U^U^^ K#^**i£o 

[0 0 18] fft©i»a*^-f^>tt©^tCTJCD«iaUT 
(is 7)i*u>***/ Kh7^i/*i/-MbU#3ftii§r 

n^ltbtlix^l/V^i/Ki: (a) KSS8t#6 
-2 OcDfiS»*J:^/*fc(i^fiasiJJiJWiSr;i/rj-;K 
(b) 7 > ;i/*;i/**©K*»^4~i 2©^;i/*;i/7ji 

y-^K (c) 4-2 0©»n*J«tV/**: 

«4^fi«JB»IRT 5 >\ ( d ) i£?fll&# 14-20©® 
»*J:if/*fctt^teWJB»». Sfcfcfc (e) zkfgfb;* 

^^jabfe^i/>^^r^K^ip«att5-i 2 o^e;i/ 

(»£L<f45-6 0-E;k ^^C!ffH<(i5-3 0 
CD^^>**^H*$tJ±8B (a) - (e) © 

r;i/*u-FfbU#£fbiWe&So 

[0 0 19] lM*>&<Dm&t£ft8LmW&K:&7&T*$> 

So 

[0 0 2 0] a^*4MRSJ©«i: UTte r*«tt^a« 

: ^CDttSi:^® (Wat er-Soluble 
Synthetic Polymer : Propert 
ies and Behavior) j (Philip 
Molyneux, *l7D'jm CRC Pre 



(3) *5B8¥1 1 -2 2 8 8 6 0 

4 

s s 1 9 8 3/8 4^»ff) «Cffi«*nfcft$«*3a 
[0 0 2 1] aa*S^*^««©flfto«fc:tt7kfc:RriS 

S^##^J00!K4AB, BABSWABCi^D^ 
ABifettBAB17Dy^l^ 

3 — py^WflFBBIBI»5 1 8,2 2 5-^*5iVH5 5 
6, 6 4 9^fcffl»£tlT^5 0 ' 
[0 0 2 2] a«ft»^^»»J©flft©«ttst«U (:c* 

u>*^>F) „ spy (7Dt:i/>^>K) , spy 
(*-**>,*?-u» , spy (hv^fi/>t^>K) , 
spy x spy w * > N 

spy cr&vjim x #yry-;^5 F\ spy c** 

20 PVJVM) s #Vp<*»y^75^ spy (N, N->>* 
j*3-)\/7& } J)lsTK F) > spy (N-^77D^7^ 

y;vr? F) * spy (N-r*y;i/^y^>r^ f) * 
spy (N-^^^u;v^y*>>7^ F) > spy (t:-;i/ 
N spy (fffe-;i/) , spy \f-)V7)\s^ 
-;u/*y»»K=;i/*«*»K #y tr-;i/trny f 

;i/^*.if^y F 
[0 0 2 3] X«j£©»^#««Sk «Att-b;PD — 

«jttt#yy3/>, sP yr^^^^>ffi(polyaspar 
tic acid)**iRFk:iBbT^So 

[0024] ^*>&frwm<DmM*mwt7)v*)K 

x-—^)W)\,y^—Y. ^— ^;b^;i/sp^r v u— K #f 

^77^>^;V7^-^-bs ^l/7^f>7;i/7 

**— k **D*>*— f. -fvm-h, 

K *J:vy^>a©ft«4fc#**tL* 0 

[0 0 2 5] «>f ^>ttd»»Jtt«pk:»at?*S. 
40 [0 0 2 6] «taufcl9^*>tt4»K»JH:*»JR^^ 

7*;i/Ar;i/ft F i:7;i/Wt 7 * u >^;i/7 * >ffi 

/£tzit^>*>z)vy*>mh<Dffi'££.mm. 

So 

[0 0 2 7] ±y h— £7 frti 7)1 
50 ;Ht#^^77*lfc *fcl*^u>f>». 
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[0 0 2 8] m<DM^UfrWLm&*)Vy*7s*^*-Y 
&&Vt7)l*)l^>'V>X)iy*Z9i>'*-~ b&fr^m 

*>-Fi)M££5-l 2 OAS (£?£b<(45~6 0ffl N £ 

££$?i;u<te5~3 offl) ^ts&mztiiz^&mvc 
nfc^r y;br;u:n— ;i/T*&£ 0 ^{b^nfcr;^ * 

7^ F 

r^y;i/^ f 
r^y;i^ 

***y;i/rs f 
**^y;i/& 

^ * £ U 
^ * ^ y ;i/gg 

;***y;i/» 

[0 0 3 2] flfc©«attM^*»«»J*4tt>f ^->tt©tr 
-;i/#i»M@i^i:^7 7 Ffbbfc^? FSiir 30 

[0 0 3 3] y^x;i/7^-hs «ii«ffifiK»ffi* 
So cti^it 9#Wfcfll*#)IP. 8Mb, 7P^ir^ 

> fbJS £ J: o T #S'J SJife £fi£«3T- ft £ d 4: * U 
l^o mmW)#sxfr7**— Y&&Xf9 : yy f y^v * 40 

x^y^^—hcDm^^^^m^i^^x^^o m 

iooo-ioo, o o o <£ s 
<. f£&v#yx)isy**-b<£m&'Ptii<£t>80% 

X. £ b < te^fflfiCDR^f *><SmtH&\,^V PS X)\s7 
F#«B#>TjSbTl^£o * WbfiteJfcO© 

[0 0 3 4] ■-f*>^«»J©««Ctta4»T;i/^l/7' 

>^-£A{b^4&*5<fctM 

[0 0 3 5] »^*>tt©fi^»«WJtt«ffc:»aT» 
So 50 



(4) 1 -2 2 8 8 6 0 

6 

y£JWfi$fc(i7S>^ ^U<(iy^W>>i 

[0 0 2 9] K>f^>(4^affJ(DflbCD«li4*U CP*y 
s *y (^?-\s>X)\sy*>m) , *y (x^u 
>*)],7*>wt) s #y (**#vjvm) *J:tM*y» 

^<Di§T*&£o 
[0 0 3 0] B>f *>tt^K»J©ffiCD«ttt«AtfTS3 

[0 0 3 1 ] 

?9 vjvm 

T9VU-YVJl< 

N-7*UMU ->>r^ F 

y;i/fta:^;i/ 
***y;u*;**-;i> 
*ru>7?-u599 a 
N-YV7atf;i/7^y;i/7^ F 
^ * ^ y 
p<^^y;i/^>v;i/ 

y 

[0 0 3 6] »>f*>tt«^»a»j©«ttJi«y ac^u 

W ^ ><£>iM, ^VbT-Jl/7^X *y (2-tr-;i/tr 
y^» N #y (4-tr-;i/tr y ^» , *y (ffifb^ 
7V;i/^f;i/7> ; £-')A) , *y U-tT^l/'O 
^;i/h^^7>^--)Aii) , *j«tv*y (2 -If 
-;i/tf^y t&So 
[0 0 3 7] i«tt^S*J©0yt:J4^^>f ^y 

Fs rntrai-*— f, ^ctw^^uv^n^o 
[0 0 3 8] #vmmw£.\sX—tBizfm2tizt&>(* 

T*^So 

[0 0 3 9] *fet*«Wtt (a) 5c^T is Zr, H 

1-5 0nmcr)'J>&< h£ llCSfi, (b) 
fflbWtx-xrJK r;u^r;i/^>4f >^;i/7^-^— Fs 

^>^— ;<7 7-f >>c;i/^^^~F> >fi/^-f > 
F> if^n>>^— F s -fVW*-b, 9 

■>u-F. y^->ScDfb^5> ^#^;i/7^>^i: 
Fhr;i/^i/^7^i/>^;i/^^>^^co^^ 
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K*j«tv«M«W^ b U ^Ahcl^Mft, 

y->*-b, rntr^^>-b N fc£tM^*vy>a>£ 

ja*Hffi#«»k :fc£tfr;i/^*S'b-bs 

;i/7^b\ 7^>2r=^>b\ *5<krJ c 7 , ;v*;i/ 

tfy^y^>b\ ft&Xf7'fr*\/>**i'}'t.7JV*ls 

-.Hbu»a{b-&», «*ttBJBilir^3-;i/, JSitJ3*f£ 
7^>, flgflSS. ;k ;k t 

i¥#j#^ s (m w ) ^100 0 vxrwptz < 1 1> i m 

[0 0 4 0] dtb&©#»»J©«fcLTtt (a) ftXft 
#6-2 0©l^*$ctTf/*fctt^iaftJiBISKr;i/3- 
)W ( b ) r^^^a^cDKSRRtf 4-12 
y^j—j^ ( C ) KSSS^l 4-2 OCDfifttJ^V/ 
* fctt^fiftJBasair ^ ( d ) ftXfttf 14-20 
a)«Sffl*jJ:Tf/*fctt^ia««gfl5»s"*&« (e) *jR 

S5-12 O^JV (W£U<&5-6 0^;K 
(a) - (e) bfbU#Sfb^T*&So 

[0041] ttffl-rs^«flUttffiffl"ra«3|BKD«<z)«uc 

SbO. 1-2 0 011% (»*U<(40. 5-100 
11%) 0«T^aci:*WaT»*. 
[0 0 4 2] S6ic*«n®Hd«aA^ (d) ^UT 

[0 0 4 3] 7&%temm&t& (d) \mmmc^c 4 T 

x^-i/^yyn— ;k 7d t;u>^y 3— ;k 

^^-ix>yyz/— ;k hy^u>^y 
b V^fn-;i/7D^> N ¥*9#^l#l 0 0 
-4 0 00 g/^E ;u b< (4 400-1500 g/ 



(5) *SM¥1 1 - 2 2 8 8 6 0 
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*ju) ©#yx.^u>^yn-;K Sfctt^y-fen — 
;k ^;bFD^i/x-f;k fiFSlXfcfc^v fc bo* 

(C 1 -c 4 ^;i/^r;b) maa^u>w n 

;i/^fc{iyx^i/>^V3 — y :c^;i/.x— ^ 

yV3-Myxf;i/x-f;K by 
10 ^\s>#v ^^;i/x.-» hVx 

>. N-^^-;i/-2 -troy k>. N-ji^i/troy b- 
N— tr-;i/trny is 3 - $M *-;u-r * *V 
ukx r-fe b\ hr^ b\ 

&&Zf7*)\/2±7$ b\ «*H^f^7*;i/A75 K 

[004 4] #«|«»®ltt&£ L < BaiMfi«CR 
bl-4 0Sl% (££>£$?i;L<te:2-2 011%) 

20 [ 0 0 4 5 ] »* b < UtK j:««««i:®sa««4n$ 
. «iK:B8b2 0-9 911% (^^:(ffSl<li3 0-9 
711%) ^btVM >0 

[0046] x&m&mtm&iMts mmzix&ftwm 

3-Pu/y^»6nsaffl«tt»JBJI (Surf act 
ants Europa,A Directory o 
f S u r f a c e — A c t i v e Agentsav 
ailable in Europa)j (Gordo 
30 n L. Hollisfe SiCambr idge v R 
oyal Society of Chemistry 
1 9 9 5*»fT) 8a«oaBStt»J*^TV^^fc 

[0047] ffis*r^^«aii*5-r^>tt©**#A/"r-v^ 

[0 04 8] ffecDSSn9J©*^ii^;i/^>, -f 
ft*fb^to#***is. ^n6©*TfflFa*{b*«fc 

40 ^-^7<>. ^;i/-fe>s y^-^"— ;k ^n— ;k y 

y^e^>, ^<>b-;K (-) 
> b -;k ^>b>. SfcliSSS^y^KV, 

[0 04 9] $ e>t:SFja«:^«:{b«fc:*5t^tt. 
©«»«^Wtt«» (a) ©»R*jJ:rFj«» (b) 
fiWU©flht, S&KiAA (e) ©*fi»J*^TV>So 

so z<DM<Dm%Km&M(Dm\*m<Dmm&±Tfim<DmH 
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[0 0 5 0] tttzm\stil3-#>7'7ytHZ7 7~-fZ 

*VfcJ**i»|Bk mz.&mbw®, 
^;i/h7^rA KfbJSu *«fct«Kb 

*tf-BMbJi*. -»<b^^>. Kfb-*>r;k 

i?VlF>s V**W>, -fV-r>KUy>> ^-7^1/ 

h^*;M*>K*ak *3ctrf^yy>, >f >v=f-r h\ 

[0 0 5 2] #*U<tt£ft6©ia# (e) ©fcMniWfc 

<&o-6 5ii°/o) ©«-ettfll*ttSo sB^Kkd^ic 

*6tc*e»J##ffi-rs»dtctt, Hi#4 (a) *<El\» 
^C^C^tfWJ-C**. *fe#J (e) *ffi*4 (a) 
CD«|-&#0. 0 5-10 («F*b<ttO. 2-5) gg 

(a) *^*&VAil«©-f bfflCD>T>^iCjt 

[0 0 5 3] C©ja«CB^*«tJfFaift»ft»Jtt*--^ 

'tttflFHIMS 5 6, 9 80f (fft«S«l«W 
2) , *J:V*BM»flF4, 9 6 3, 1 8 9^tsa«*ii 
£&<2T-&£o 

[0 0 5 4] «oT*«BHfcJ:*ttf**:J«d (a) ©'J> 
ft<fc*l»©»HBK »Sb<tt±IB/a» (b) (D'Ptl 

(a) Uft®*6*J (e) *&Jft*K**H^#31ft$ 

tl£o 

[0055] m?LiiJ>?v*yhwmm<Dj 



(6) ^fl¥l 1 - 2 2 8 8 6 0 
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ynx **-;mz;i/d— * s *j:tfa3B*©»nKfc:& 
[0056] «»si$«as (sm*j) > fft© 

«»ffl*fcli*ffi«ttfflk tf- (Abstand 

shalt er) , »»b»J, S«9J. S&fc»i«*3R 

rjsmk mm* *<trfi»fitj6DpH«asaii© 

10 ©«(4>f Vf7y D >*5«tV^> V>f.V^7^D>T* 
So ■ 
[0 0 5 7] ■att^^-*-*fctt»lHL*Jtt¥*9«[ 
SMSfcO.' 2~3 0/zm©j6Ht;:&»K HiKHy 
*£H=3, 3 3 1, 5 4 2^tzmm$tlTUZ>&?tZb<D 
T-&3o 

[0 0 5 8] b < it7K\Z^mX^ 

icffim$nss«^sflP9J^»bTal^^tt**oTl^s• • 
aaft^^—u-— *fc«ft«b#jcD«tt#y 

20 >-e ssxjiS'&bfc^y (^f;M^^'ji/ 
-h) , *5cfct5Ssx«edbfc*fcttb&v^ybr-;i/h 

[0 0 5 9]aSftSS«l4o-, m-ft&Tfp-iSM 

*^;Wb * fcttai— ^;Wb* tife ^ * y t kd* 
30 ->;uat**tpBiW*&H:r^Mb*fcJ47;i/*;i/ft* 

So 

[0 0 6 0] wfc«bfcSf«i(ttatfH»***ofcr5 
^ic2, 2,6, 6-^b^r;i/^r;i/tr^y 

fc2, 2, 6, e-^h^^^nf^y^vaw^** 
t?2, 2, 6, 6 -5 1 h^^;i/*;i/bf^y ^>4^— ^ 

[ o o 6 i ] ^ < ©»^«ebfcBB<ks«aii©«p*ttjH 

40 

[0 0 6 2] a^^3R^«MRiBUPJtt0ll^a K>f VftftW 
itl 9, 5 0 3, 8 8 5-^^SB«^tlT^So 

[0 0 6 3] Rrffl»*«trfii»»Jtt«*«, ^^^v^s 
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?Xfl£ISfiP§^A,T-^S. S2j£f;t0>J;U£ 
3-n>y;<!8fF$i&!»6 5 0, 9 4 5 A 2 tCgBi^ftT 
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(54) INK FOR INK JET PRINTING CONTAINING INORGANIC PIGMENT OF SIZE IN 
NANOMETER CLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a pigment aqueous composition useful as an ink for ink 
jet printing capable of providing a print improved in light resistance and manifesting a high 
optical density by including an inorganic pigment having a specific small particle diameter 
therein. 

SOLUTION: This composition contains (A) a pigment which is a carbide, a nitride, a boride or a 
silicide of an element Ti, Zr, Hf, Si, Ge or Sn having 0.1-50 nm average primary particle 
diameter, (B) a dispersing agent having >1,000 weight-average molecular weight and (C) water 
and, as necessary, further (D) an organic solvent The respective amounts of the contained 
components based on the composition are 0.05-80 wt.% component A, 10-98 wt.% component C 
and 0-40 wt.% component D. The component B is contained in an amount of 0.1-200 wt.% based 
on the component A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) an element — Ti — Zr — Hf — Si — germanium — and — Sn — carbide — a 
nitride — a boride — and — a silicide — from — changing — a group — from — choosing — 

having — an average of — one — order — particle size — 0.1 50 — nm — it is — at 

least — one — a sort — a pigment — ( — b — ) — weight average molecular weight — ( — Mw 
— ) — 1000 — being large — at least — one — a sort — an 

[Claim 2] The covering method of the watercolor-pigment formulation characterized by covering 
to a substrate the watercolor-pigment formulation containing at least one sort of pigments 
whose first [ an average of ] particle size chosen from the group which consists of the carbide, 
the nitride, boride, and silicide of Elements Ti, Zr, Hf, Si, germanium, and Sn is 0.1-50nm using 
the ink-jet method. 

[Claim 3] Ink-jet print processes characterized by applying the drop of a watercolor-pigment 
formulation given [ above-mentioned ] in the 1st term to a substrate. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

Background of the Invention] this invention relates to the use as the manufacturing method of 
the pigment formulation containing the inorganic pigment with the size of nm class, and this 
formulation, and ink for ink-jet printing. 

[0002] The coloring agent used for ink-jet printing contains both and carbon black of a water- 
soluble color and the pigment for coloring of organic nature. Although strong printed matter with 
advanced gloss will generally be obtained if an organic dye is used, compared with the pigment 
for coloring, it is common for lightfastness to be bad. A **** cage and its lightfastness of an 
organic nature pigment are insufficient to various uses, for example, an outdoor use, in the fault 
that gloss and/or transparency are often missing. Especially, in the field of the black coloring 
agent for ink jets, it reaches and the color pigment and carbon black of inorganic nature do not 
yet fulfill the property of the request about an organic dye, high optical density, and lightfastness 
for both. 

[0003] That is, according to the publication of a manufacturer, the pigment formulation for which 

TiN with a larger mean particle diameter than 0.7 micrometers was used is indicated by 

Japanese JP,62,B / No. 179,579 including the titanium nitride, for example. 

[0004] The purpose of this invention is offering the pigment water formulation used as ink for 

ink-jet printing which can be used for obtaining printing which lightfastness's is improved and 

shows high optical density simultaneously. 

[0005] 

[Summary of the Invention] this invention relates to the pigment formulation to which 0.1 - 
pigment [ which are 50nm / at least one sort of] and (b) weight average molecular weight (Mw) 
changes [ the first / an average of / particle size chosen from the group which consists of the 
carbide, the nitride, boride, and silicide of the (a) elements Ti, Zr, Hf, Si, germanium, and Sn ] 
from at least one sort of larger (preferably 1000-500,000) dispersants than 1000, and (c) water. 
[Detailed description] 

[0006] Although an electron microscope can determine the first [ an average of] particle size of 
a pigment pigment, this is 0.5-50nm (still more preferably 0.5-30nm) preferably. As for the 
primary particle of a pigment, it is desirable to have globular form structure. These particles can 
also exist as a floe with a mean particle diameter smaller (smaller still more preferably than 
150nm) again than 500nm, or a solidification object 

[0007] Although crystallinity or amorphism is sufficient as the pigment to be used, it is 
crystallinity preferably. 

[0008] Especially suitable pigments are ZrN (purple), TiN (blue black), TiC (dark brown), and SiC 
(yellow orange). 

[0009] The pigment of the size of nm class can be obtained by the method the European Patent 
specification No. 650,945 and given in U.S. JP,5,472,477,B. The suitable method used is a 
chemical vapor deposition ("the CVR method"), and according to this method, the particle with 
the very narrow particle size distribution which does not contain a too large particle of a high 
grade is obtained. 



[0010] Thus, the feature of the obtained pigment and a desirable powdered pigment is that a big 
primary particle does not exist completely more substantially than a mean particle diameter. 
That is, the primary particle with the powder bigger 20% than a mean particle diameter contains 
only an amount fewer than 1%, and a particle bigger 50% than a mean particle diameter does not 
almost exist completely. 

[0011] The pigment used for the pigment formulation of this invention can exist as both mixture 
as the aggregate or congelation of the form of a primary particle, or a primary particle. An 
aggregate or a congelation shall mean the particle which the primary particle in a manufacturing 
process combined mutually by the particle with which many primary particles interact each other 
according to the force of van der Waals, surface reaction, or "sintering." 

[0012] there are extremely few oxygen contents of the pigment to be used, and there are from 
0.1 % of the weight desirable — 1 % of the weight — further — desirable — about a part for a 
solid-state than 10 % of the weight [ few ] As other features, purity is high and surface purity is 
also sometimes high. As a result of the manufacturing process, the pigment used may become 
very sensitive to air, and may have an ignition quality. In order to remove this property, before 
using it as a pigment formulation of this invention, by processing these pigments with the mixture 
of gas/steam, by the fixed method, a front face is denaturalized, and it can oxidize, or can 
passivate. 

[0013] The suitable pigment for coloring to the formulation of this invention contains a pigment 
[ like TiN smaller (it is preferably smaller than 1 50nm still more preferably the range of 2-50nm) 
than 500nm ] whose particle size as the whole is. For example, it sets to Iambda440nm and the 
value of the absorbancy index to the TiN nano particle whose diameter is 10nm is 15. It sets to 
l*g-1*cm-1 and Iambda760nm, and is 65. It is l*g-1*cm-1. To the nano particle whose diameter 
is 100nm, it sets to Iambda450nm and these values are 12. It sets to l*g-1*cm-1 and 
Iambda800nm, and is 50. It is l*g-1*cm-1. 

[0014] ZrN has the same property as TiN. If it compares with TiN, a resonance wavelength, 
therefore absorption maximum will be in the green field of short wavelength, and degree of 
dispersion will produce a purple effect (purple color effect) in a low case. The nano particle of 
ZrN as well as TiN is suitable as a pigment for coloring with a particle size smaller than 300nm as 
the whole (it is preferably smaller than 100nm still more preferably the range of 2-50nm). 
[0015] It is suitable for the pigment of a component (a) to use it about a pigment formulation in 
0.05 - 80% of the weight (preferably 0.1 - 30 % of the weight, still more preferably 0.5 - 20 % of 
the weight) of an amount. 

[0016] In a dispersant book specification, a dispersant means a molecule with weight average 
molecular weight larger 1 000-500,000g (preferably 1 000-1 00,000g/mol still more preferably 
1 000-1 0,000g/(mol)) /than a mol. A dispersant can be non-ionicity, anion nature, cation nature, 
or an amphoteric compound. 

[0017] As an example of the dispersant of non-ionicity, alkoxylate, an alkanol amide, ester, an 
amine oxide, and an alkyl poly glycoside are contained. 

[0018] As an example of other suitable dispersants of non-ionicity, a resultant with an alkylene 
oxide and the compound which can be alkylate-ized, for example, fatty alcohol, a fatty amine, a 
fatty acid, a phenol, an alkylphenol, an aralkyl phenol, for example, styrene / phenol condensation 
product, a carboxy amide, and resin acid is contained. As these examples There is an ethylene 
oxide addition product chosen from the group which consists of a resultant with the resin acid 
which the carbon number in the saturation of 6-20 and/or unsaturation fatty alcohol, and the (b) 
alkyl group was carried out for ** ethylene oxide and the (a) carbon number, and the saturation 
of 14-20 and/or unsaturated fatty acid, or (e) hydrogenation of the saturation of 14-20 and/or 
an unsaturation fatty amine, and the (d) carbon number was carried out for the alkylphenol of 4- 
12 and the (c) carbon number, or is not Especially the suitable ethylene oxide addition product is 
a compound which above-mentioned (a) - (e) containing 5-120 mols (preferably 5-60 mols, still 
more preferably 5-30 mols) ethylene oxide can alkylate-ize. 
[0019] Especially the polymer dispersant of non-ionicity is suitable. 

[0020] as the example of a polymer dispersant — " — water-soluble composition polymer: — 
please understand it as what means the compound indicated by the property and behavior 



(Water-Soluble Synthetic PolymenProperties and Behavior)" (Philip Molyneux, the U.S. Florida 
state, CRC Press 1983 / 84-year issue) 

[0021] There are the compound meltable in water which can be emulsified to **** again, for 
example, a homogeneous polymer, a copolymer, a graft polymer, a graft copolymer, and a random 
block copolymer in other examples of a suitable polymer dispersant Especially the example of a 
suitable polymer dispersant is an AB, BAB, and ABC type block copolymer. In an AB or BAB 
type block copolymer, A portion is the hydrophobic homogeneous polymer or copolymer which 
combines a pigment, and B portion is the homogeneous polymer of the hydrophilic property 
which distributes a pigment in an aquosity medium, a copolymer, or its salt. This kind of polymer 
dispersant and its synthesis method are indicated by the European Patent specification No. 
518,225 and said 556,649 numbers. 

[0022] Other examples of a suitable polymer dispersant are poly (ethylene oxide) and poly 
(propylene oxide). Poly (oxy-methylene), poly (trimethylene oxide), poly (vinyl methyl ether), 
Polyethyleneimine, poly (acrylic acid), the poly aryl amide, poly (methacrylic acid), Poly 
methacrylamide, poly (N and N-dimethyl acrylamide), Poly (N-isopropyl acrylamide), poly (N- 
acrylic glycinamide), They are poly (N-methacrylic glycinamide), poly (vinyl alcohol), poly (vinyl 
acetate), polyvinyl alcohol / polyvinyl acetate copolymer, a polyvinyl pyrrolidone, polyvinyl 
oxazolidone, and polyvinyl methyl oxazolidone. 

[0023] A natural polymer dispersant, for example, a cellulose, starch, gelatin, or these derivatives 
are also important polymer dispersants. The polymer which used the amino acid unit as the base, 
for example, the poly lysine, especially the poly aspartic acid (polyaspartic acid), etc. are suitable. 

[0024] An alkyl-sulfate, ethersulfate, ether carboxylate, phosphoric-ester, sulfo succinate, sulfo 
SUKUSHINA mate, paraffin sulfonate, olefin sulfonate, SAKUROSHINETO, iso thio NETO, 
taurate, and lignin type compound is contained in the example of anion nature powder. 
[0025] Especially anion nature powder is suitable. 

[0026] Especially the suitable anion nature powder is a condensation product with a 
condensation product with the condensation product of an aromatic sulfonic acid and a 
formaldehyde, for example, a formaldehyde, an alkyl naphthalene sulfonic acid or a formaldehyde 
and a naphthalene sulfonic acid, and/or a benzenesulfonic acid, the phenol by which a 
substituent is not replaced or carried out and a formaldehyde, and a sodium bisulfite. 
[0027] The condensation product obtained by the reaction of a naphthol and alkanol, an addition 
reaction with an alkylene oxide, and the reaction from which the hydroxyl of an end changes to 
the monoester of a SURUFUFO machine or a maleic acid, a phthalic acid, or a succinic acid 
partially at least is also suitable. 

[0028] Other suitable dispersants are obtained from the thing obtained from sulfo succinate and 
an alkylbenzene sulfo succinate machine and sulfurized alkoxylate-ized fatty alcohol, or its salt. 
Please understand that especially alkoxylate-ized fatty alcohol is what means C6 - C22 fatty 
alcohol of saturation including 5-120 ethylene oxide units (preferably 5-60 pieces, still more 
preferably 5-30 pieces), or an unsaturation, especially a stearyl alcohol. Especially a suitable 
thing is the stearyl alcohol alkoxylate-ized per 8-10 ethylene oxide. It is suitable as a salt the 
alkali-metal salt or the amine salt, and that suppose preferably that it is a dimethylamine salt, 
and especially the sulfurated alkoxylate-ized fatty alcohol exists. 

[0029] Other examples of anion nature powder are the salts of poly (acrylic acid), poly (ethylene 
sulfonic acid), poly (styrene sulfonic acid), poly (methacrylic acid), and a polyphosphoric acid. 
[0030] The copolymer made into the random copolymer, the alternating copolymer, or the graft 
copolymer is contained in other examples of anion nature powder from the combination of the 
acrylic monomer indicated by for example, the following list. 
[0031] 

An acrylamide Acrylic acid Acrylamide Acrylonitrile Acrylic acid N-acrylic glycinamide Acrylic 
acid Ethyl acrylate Acrylic acid Methyl methacrylate Acrylic acid Methylene butyrolactam N- 
acrylic glycinamide N-isopropyl acrylamide Methacrylamide Methacrylic acid Methacrylic acid 
Methacrylic-acid benzyl Methacrylic acid methacrylic-acid diphenyl methyl Methacrylic acid 
Methyl methacrylate Methacrylic acid As anion nature powder besides styrene There are a 



copolymer of ** styrene / maleic-acid anhydride copolymer, and the it and the above-mentioned 
acrylic monomer and a polymer which used polyurethane as the base. 

[0032] Other suitable polymer dispersants are the graft polymers and graft copolymers which the 
vinyl monomer of anion nature graft-ized to the substrate polymer. The polymer used as a 
substrate polymer can be composition or natural protective colloid. 

[0033] Especially the thing obtained by RIGUNO sulfonate, for example, a sulfite process, or the 
kraft process is also suitable. As for these, it is desirable that they are hydrolysis, oxidization, 
propoxyl-izing, sulfonation, sulfo methylation, or the product that formed the JISURU phon and 
was classified by the well-known method by molecular weight or the degree of sulfonation 
partially. The mixture of sulfurous-acid RIGUNO sulfonate and craft RIGUNO sulfonate also has 
good efficiency. Weight average molecular weight is larger than 1000-100,000, and low RIGUNO 
sulfonate is [ the activity RIGUNO sulfonate content ] extremely suitable for the cation content 
of a multiple valued preferably at at least 80%. The degree of sulfonation is changeable in the 
latus range. 

[0034] The 4th class alkylammonium compound and an imidazole are contained in the example of 
a cation dispersant 

[0035] Especially the polymer dispersant of cation nature is suitable. 

[0036] The examples of a cation nature polymer dispersant are the salt of polyethyleneimine, a 
polyvinyl amine, poly (2-vinylpyridine), poly (4-vinylpyridine), poly (chlorination diaryl 
dimethylannmonium), poly (4-vinylbenzyl trimethylammonium salt), and poly (2-vinyl piperidine). 
[0037] A betaine, glycinate, propionate, and imidazoline are contained in the example of an 
amphoteric dispersant 

[0038] The anion nature polymer and cation nature polymer which are classified together as a 
poly electrolyte can be dissociated completely partially in an aquosity phase and/or an organic 
phase. 

[0039] Furthermore, this invention The carbide of the (a) elements Ti, Zr, Hf, Si, germanium, and 
Sn, At least one sort of pigments whose first [ an average of] particle size chosen from the 
group which consists of a nitride, a boride, and a silicide is 0.1-50nm, (b) A sulfo succinate, alkyl 
benzene sulfonate, The sulfurated alkoxylate-ized fatty alcohol or its salt, ethersulfate, Ether 
carboxylate, a phosphoric ester, SURUFU succinate, a sulfo SUKUSHINA mate, Paraffin 
sulfonate, olefin sulfonate, SAKUROSHINETO, An iso thio NETO, taurate, and lignin type 
compound, the condensation product of an aromatic sulfonic acid and a formaldehyde, For 
example, a condensation product with the condensation product of a formaldehyde and an alkyl 
naphthalene sulfonic acid or a formaldehyde, a naphthalene sulfonic acid, and/or a 
benzenesulfonic acid, And a phenol without the substituent, a formaldehyde, and a condensation 
product with a sodium bisulfite, And the reaction of a naphthol and alkanol, an addition reaction 
with an alkylene oxide, and the reaction from which the hydroxyl of an end changes to the 
monoester of a SURUFUFO machine or a maleic acid, a phthalic acid, or a succinic acid partially 
at least The anion nature powder which consists of the condensation product obtained and the 
polymer which consists of an amino acid unit especially the poly lysine, or a PORIA spa rutin 
acid, The 4th class alkylammonium compound and the cation nature powder which imidazole - 
Changes, Glycinate, propionate, and the amphoteric dispersant that consists of imidazoline, And 
alkoxylate, an alkanol amide, ester, an amine oxide, And an alkyl poly glycoside, and an alkylene 
oxide and the compound which can be alkylate-ized, For example, fatty alcohol, a fatty amine, a 
fatty acid, a phenol, an alkylphenol, An aralkyl phenol, for example, styrene / phenol condensation 
product, a carboxy amide, And the pigment formulation to which the weight average molecular 
weight (Mw) chosen from the group which consists of the non-ionicity dispersant which consists 
of a resultant with resin acid changes from at least one sort of 1000 or less dispersants is 
offered. 

[0040] As the example of these dispersants There is an ethylene oxide addition product chosen 
from the resin acid which the carbon number in the saturation of 6-20 and/or unsaturation fatty 
alcohol, and the (b) alkyl group was carried out for the ** (a) carbon number, and the saturation 
of 14-20 and/or unsaturated fatty acid, or (e) hydrogenation of the saturation of 14-20 and/or 
an unsaturation fatty amine, and the (d) carbon number was carried out for the alkylphenol of 4- 



12 and the (c) carbon number, or is not hydrogenated, and the group which consists of an 
ethylene oxide Especially the suitable ethylene oxide addition product is a compound which 
above-mentioned (a) - (e) containing 5-120 mols (preferably 5-60 mols, still more preferably 5- 
30 mols) ethylene oxide can alkylate-ize. 

[0041] It is suitable for the dispersant to be used to use about the sum of the amount of the 
pigment to be used in 0.1 - 200% of the weight (preferably 0.5 - 100 % of the weight) of an 
amount. 

[0042] Furthermore, the formulation of this invention can contain an organic solvent as a 
component (d). 

[0043] A suitable organic solvent (d) Aliphatic C1-C4 alcohol, for example, a methanol, Ethanol, 
an isopropanol, n-propanol, n-butanol, An isobutanol or t-butanol, and an aliphatic ketone, for 
example, an acetone, A methyl ethyl ketone, a methyl isobutyl ketone, or diacetone alcohol, A 
polyol, for example, ethylene glycol, a propylene glycol, a butylene glycol, A diethylene glycol, a 
triethylene glycol, a trimethylol propane, Average molecular weight A 100-4000g [/mol ] 
(preferably 400-1 500g/(mol)) polyethylene glycol, or a glycerol and the monochrome hydroxy 
ether — desirable — the monochrome hydroxyalkyl ether — Preferably especially The glycol 
monochrome (C1 - C4 alkyl) ether, for example, ethylene glycol monoalkyl ether, An ethylene 
glycol monomethyl ether, the diethylene-glycol monomethyl ether, or a diethylene glycol 
monoethyl ether, The diethylene-glycol monobutyl ether, the dipropylene-glycol monoethyl ether, 
A thioglycol, the triethylene-glycol monomethyl ether, or the triethylene-glycol monoethyl ether, 
2-pyrrolidone, a N-methyl-2-pyrrolidone, N-ethyl pyrrolidone, N vinylpyrrolidone, 1, 3-dimethyl 
imidazolidone, and an acetamide, for example, a dimethylacetamide, And it is a formamide, for 
example, a dimethyl formamide. The mixture of the above-mentioned solvent is also suitable. 
[0044] The amount of an organic solvent is 1 - 40 % of the weight (still more preferably 2 - 20 % 
of the weight) about a pigment formulation preferably. 

[0045] The amount of water and an organic solvent has accomplished 20 - 99 % of the weight 
(still more preferably 30 - 97 % of the weight) about the pigment formulation preferably. 
[0046] The pigment formulation of this invention is cation nature further besides the dispersant 
used. Anion nature, both sexes, and/or the surface active agent of non-ionicity given in "the 
surface active agent catalog (Surfactants Europa, A Directory of Surface-Active Agentsavailable 
in Europa) obtained in surface active agent Europe and Europe" (the volume on Gordon LHollis, 
Britain Cambridge, Royal Society of Chemistry 1995 issue) can be included. 
[0047] When the dispersant to be used contains the ionicity basis, these assistants are non- 
ionicity preferably, or must have the same ion property. 

[0048] In other additives, a terpene, a terpenoid, a fatty acid, and the compound chosen from the 
group which consists of fatty acid ester are contained. The saturation of ocimene, a myrcene, a 
geraniol, a nerol, a linalool, a citronellol, a geranial, a citronellal, NERARU, a limonene, menthol, for 
example, (-)-menthol, a menthone or a double ring type monoterpene, and carbon numbers 6-22 
and unsaturated fatty acid, for example, stearin acid, oleic acid, linolic acid, the Reno Laing acids, 
and such mixture are contained in a suitable compound in these. 

[0049] In the still more suitable example of embodiment, the pigment formulation of this invention 
contains the coloring agent of a component (e) other than the pigment of a component (a), and 
the dispersant of a component (b) further. The example of this kind of suitable coloring agent is a 
pigment and carbon black organic [ other ] and inorganic. 

[0050] Especially the carbon black for which were suitable is the form of the acid or alkaline 
carbon black obtained from fur eggplant carbon black or gas carbon black, the carbon black by 
which denaturalized chemically or physically or after treatment was carried out and an inorganic 
pigment, for example, zinc sulfide, a ultramarine, an iron oxide, cobalt blue, a chrome-oxide 
pigment, and the oxide of a particle. The pigment carried out, for example, a silicon dioxide, a 
titanium dioxide, nickel oxide, an alumina, And the metal of a particle, for example, copper, iron or 
aluminum, and the coloring agent of organic nature, For example, azo, JIAZO, polyazo, 
anthraquinone, and the pigment of a thioindigo sequence, And a polycyclic formula pigment, for 
example, a phthalocyanine, a Quinacridone, dioxazine, An isoindolinone, naphthalene 
tetracarboxylic acid, a perylene, and a perylene tetracarboxylic acid sequence, Peri non, and the 



indigo id, the thioindigo id, and the thing obtained from a diketo pyrrolo pyrrole sequence, And it 
is calcium, Mg, and aluminum lake color containing the metal complex of azo, an azomethine, a 
methine dye, or a lake color, for example, a sulfonic acid group, and a carboxylic-acid machine. 
[0051] A water-soluble organic dye or a water-soluble milkiness agent, for example, acid dye, 
basic dye, or a color insoluble in water, for example, a disperse dye, is contained in other usable 
coloring agents. As an example of a disperse dye, azo, JIAZO, anthraquinone, a coumarin, iso 
INDO renin, a quinoline, and the color of a methine sequence are contained. 
[0052] The desirable additional coloring agent of these components (e) is used about a 
formulation in 0 - 80% of the weight (still more preferably 0 - 65 % of the weight) of an amount. 
When a coloring agent exists further in a formulation, it is advantageous to maintain a pigment (a) 
at a low rate. The property also at the case of the low value of 0.05 - 10 (preferably 0.2-5) grade 
with the advantageous rate of a (coloring agent e) opposite pigment (a) is acquired, and the 
remarkable improvement of the lightfastness is carried out compared with the ink for the usual 
ink jets which does not contain especially a component (a). 

[0053] Especially the suitable coloring agent about this point is indicated by carbon black, a 
water-soluble black color, the European Patent specification No. (especially examples 1 and 2) 
356,980, and U.S. JP,4,963,189,B. 

[0054] Therefore, according to this invention, the pigment formulation which consists of coloring 
agents (e) other than the component (a) chosen from at least one sort of pigments of a 
component (a) and the group which consists of at least one sort of dispersants, the water, 
organic, the inorganic pigment, and carbon black of the above-mentioned component (b) 
preferably again is offered. 

[0055] Furthermore, when using it, for example as ink for ink-jet printing, unless it has a bad 
influence on the stability of the ink for printing, printing behavior, and the dryness behavior on 
paper, the pigment formulation of this invention can contain other well-known reagents in the 
reagent which adjusts the viscosity of ink, for example, poly, (vinyl alcohol), the polyvinyl 
pyrrolidone, the methyl cellulose, and the expert of this industry. 

[0056] The pigment formulation can contain an additive like a pH regulator in antiseptics 
(germicide), other wetting agents or a surface active agent, the spacer (Abstandshalter), the 
flatting, the stabilizer, and the pan again a UV stabilizer, a plasticizer, lubricant, and if needed. 
The examples of a suitable germicide are iso thiazolone and BENZO iso thiazolone. 
[0057] As [ indicate / by German JP,3,331,542,B / especially a suitable spacer or a suitable 
flatting is in the range whose mean particle diameter is 0.2-30 micrometers, for example, / 
flatting ] 

[0058] A spacer is preferably insoluble in water and has resistance to the solvent additive used 
for ink. The examples of a suitable spacer or a flatting are poly (methyl methacrylate), 
polystyrene, styrene / divinylbenzene copolymer, poly (methyl methacrylate) that carried out the 
cross linkage, and the polyvinyl toluene which carried out the cross linkage and which is not an 
end again. 

[0059] Suitable stabilizers are a derivative containing o-, m- and p-dihydroxybenzene, 
hydroxychroman, a 5-hydroxy coumarane, a SUPIRO chroman, a SUPIRO indan, a p-alkoxy 
phenol, a phenol with steric hindrance, a gallic-acid derivative, methylene dioxy benzene, an 
aminophenol, an amino aniline, an amine with steric hindrance, the derivative containing the 
phenol nature hydroxyl esterified or etherified, or the aromatic amino group acylated or alkylated, 
and a metal complex. 

[0060] Especially the stabilizer for which were suitable is the compound which used as the base 
especially an amine with steric hindrance, the compound which used 2, 2, 6, and 6-tetrapod alkyl 
piperidine as the base especially, 2, 2 and 6 containing an at least one 2, 2 and 6 which carried 
out covalent bond, and 6-tetrapod alkyl piperidine portion, and 6-tetrapod alkyl piperidine. 
[0061] Especially when combination [ **** / the picture stabilizer which was colored in many 
cases ] was used, it turns out that it is effective. 

[0062] The suitable ultraviolet ray absorbent is indicated by the German patent specification No. 
19,503,885. 

[0063] A plasticizer and lubricant can be the heart / envelope type latex which consists of the 



soft heart which consists of the hard envelope which carried out the cross linkage to the soft 
heart, for example, or contains a soft interlayer, and a hard envelope. 

[0064] The example of a pH regulator is NaOH, ammonia or aminomethyl propanol and N, and N- 
dimethylamino ethanol. 

[0065] The examples of antiseptics are methyl - and chloro methyl-3-iso thiazolinone, 3-BENZO 
iso thiazolinone, or such mixture. 

[0066] It sets for the still more nearly special example of embodiment of this invention, and is 
the pigment formulation of this invention. The compound which used as the base especially a 
component (a), (b) and the amine that (c) and (d) were included suitably, and also had steric 
hindrance, the compound which used 2, 2, 6, and 6-tetrapod alkyl piperidine as the base 
especially, 2, 2 and 6 containing an at least one 2, 2 and 6 which carried out covalent bond, and 
6-tetrapod alkyl piperidine portion, and 6-tetrapod alkyl piperidine is included. 
[0067] The suitable pigment formulation of this invention is related with (a) pigment formulation, 
and is 0.05 - 80 % of the weight (0.1 to 30% of the weight preferably). Still more preferably The 
pigment of 0.5 - 20% of the weight of components [ at least one sort of ] (a), (b) It is related with 
the amount of the pigment (a) used. The dispersant of 0.1 - 200% of the weight (preferably 0.5 - 
100 % of the weight) of a component (c), (c) It is related with 10 - 98% of the weight (preferably 
30 - 98 % of the weight) of water, and (d) pigment formulation about a pigment formulation, and 
they are 0 - 40% of the weight (preferably 1 - 40 % of the weight, more preferably 2 - 20 % of the 
weight) of organic solvents [ at least one sort of]. It contains. 

[0068] In a suitable constituent, a component (a) is TiN, ZrN, TiC, or SiC, and especially the 
black color pigment for ink jets is TiN or TiC. 

[0069] this invention relates further the pigment of the component (a) which carried out the form 
of the crystal of the size of nm class to the manufacturing method of the printing ink for ink-jet 
printing at the coloring agent (e) used at any time and a dispersant (d) which performs [ as 
opposed to / the mixture which equalized together with the additive of further others in part if 
needed, and was obtained / at least ] dry type or wet-grinding processing at any time. 
[0070] The manufacturing method of the pigment formulation of this invention denaturalizes the 
front face of the pigment of a component (a) in water and/or a polar organic solvent, changes 
into the form of a desired impalpable powder the "crude pigment" obtained by the pigment 
manufacturing process, and includes the process which performs the fragmentation or solution 
condensation-ization at any time. The method of attaining this is indicated by the European 
Patent specification 650.945A2. 

[0071] There is the method of carrying out preliminary processing of the pigment powder with 
the ammonia of the thin concentration about a half among other methods of performing solution 
condensation-ization of the pigment of a component (a). However, heating reflux can be carried 
out into dark ammonia, and preliminary processing of the pigment of a component (a) can also be 
performed by subsequently drying at 50-250 degrees C. 

[0072] Other possible reserve approaches of the pigment of a component (a) are methods of 
kneading together with a part of [ at least ] polymer dispersants (b) for example, with 2 roll 
kneading machine. 

[0073] Each can be manufactured separately first, subsequently it can mix, and the pigment 
formulation which contains an insoluble coloring agent in the pigment or water of the pigment 
formulation of this invention containing a component (a) and a component (e) can be made into a 
desired pigment formulation. 

[0074] The pigment which can generally be used after carrying out surface treatment if needed 
(namely, component (a)), And a coloring agent insoluble in the water used at any time [ of the 
form of the filter press cake made to become wet with powder or water / arbitrary ] (namely, 
pigment (e)), And it is until it introduces into the tub of a churning formula, a dissolving machine, 
or the same equipment and the uniform suspension which it kneaded is obtained, after grinding 
preparatorily some of dispersants and water (preferably deionized water) if needed. It equalizes. 
[0075] The suspension which it kneaded can contain the low-boiling point solvent (the boiling 
point is a low from 150 degrees C) which is evaporated at a next detailed kneading process and 
can be removed again. However, the suspension which it kneaded can also contain other 



additives like the solvent of a high-boiling point or a kneading assistant an antifoaming agent, or 
a wetting agent. 

[0076] Humid trituration with a component (e) or a component (e), and a component (a) not only 
includes preliminary trituration, but includes the detailed kneading process humid trituration of a 
component (a), or if needed. You have to make concentration of the pigment of suspension into 
concentration higher than the concentration of the request in the done pigment formulation or 
printing ink of a product preferably during this operation. It is desirable to adjust the 
concentration of a pigment to a desired final value after humid trituration operation. It kneads 
after preliminary trituration and the fine distributed object of a request of a particle is built. The 
suitable equipment which performs this kneading is a churning formula high-speed ball mill with a 
kneader, a roll mill, a screw type kneader, a ball mill, a rotor / stator type mill, the dissolving 
machine, the disk mill of corundum, the vibration mill, and the grinding medium with a diameter of 
0.1 -5mm that can be preferably inserted in by the batch type continuously. A grinding medium 
can be built with glass, ceramics, or a metal (for example, steel). Although the range of kneading 
temperature is 0-250 degrees C preferably, it is usually a room temperature and it is desirable 
that it is lower than the cloud point of the surface active agent used the dispersant of a 
component (b) and at any time. 

[0077] Similarly, it can knead partially or completely in high-pressure gay ZENAIZA or jet gay 
ZENAIZA (it indicates to the German patent specification No. 19,536,845), and the abrasion loss 
of the grinding medium in suspension or the amount to which the matter (for example, ion which 
comes out of a bulb) of fusibility is emitted from a grinding medium can be suppressed to the 
minimum as the result in a suitable operating instruction, or this can be avoided completely. 
[0078] In a dilution process, the obtained pigment formulation is mixed with other additives if 
needed [ the dispersant and if needed ] for an amount which remained in water by the well- 
known method, the obtained mixture is equalized, and the color tone of the desired pigment last 
concentration and this formulation, or printing ink is given. In order to prevent a fine pigment 
particle condensing again between this process (for example, the inside of a diluent), it is 
desirable to add a dispersant further. 

[0079] In order to stabilize, especially the pigment manufacturing method that adds the 
dispersant of an amount enough in the kneading process which manufactures the thick 
constituent of a pigment is advantageous. After diluting after this process or with water, it exists 
in a solution preferably and the dispersant and/or the arbitrary superfluous surface active agents 
by which a pigment is not adsorbed are removed, subsequently the remaining portion of a 
pigment formulation is added, a pigment formulation is standardized, and the concentration is 
adjusted to desired concentration. 

[0080] The one method of removing the dispersant which exists in a solution is the method of 
carrying out the decantation of the supernatant liquor, after applying suspension to centrifugal 
separation. The method or micro filtration process using a film is also suitable. 
[0081] In addition, water resistance is [ the additive for example, the polyurethane, or acrylic 
polymer of further others ] further improvable if needed. These additives can be meltable to one 
of the components which are the kinds which can be emulsified with water solubility or water, or 
exist in (d). 

[0082] In suitable operation information, mixture and equalization of a pigment formulation 
prevent a bubble arising using jet gay ZENAIZA or high-pressure gay ZENAIZA, and avoid 
possible re-condensation-ization. 

[0083] When standardizing a pigment formulation and adjusting to desired concentration, the 
viscosity of ink, a chromaticity, a color tone, density, and surface tension are simultaneously 
adjusted to a desired value. 

[0084] Before using a pigment formulation as ink for printing, ink is filtered using a fine filter like 
a 0.5-5-micrometer film or a glass filter if needed. 

[0085] Although the physical characteristic of ink is generally adjusted in order to use it for the 
usual ink jet printers, surface tension is 20 - 70 mN/m preferably in this case, and if there is no 
viscosity lower [ it is desirable and ] (still more preferably 0.5 - 10mPa second) than 20mPa 
second, it does not have an oak. 
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[0086] If the ink for printing used for this invention and the ink for printing of this invention are 
used as ink for printing at the time of performing ink-jet printing, they give the printed matter 
which has the outstanding lightfastness and the outstanding advanced optical density, and also 
have the following advantages. A latus temperature requirement is covered and distribution and 
storage stability are excellent. Plugging (solidification) of the print head does not happen. Various 
substrates (paper of fine quality), for example, the paper which does not contain woody fiber, and 
the printed matter which had advanced water resistance and move resistance in the middle on 
the paper of the quality of a degree, the paper sized and covered, the polymer film, and the 
bright film for overhead projectors are obtained, the case where it is used together with the ink 
which added color ink or other pigments — process printing — it oozes and is poor 
[0087] The above-mentioned pigment formulation is used as printing ink for for example, ink-jet 
printing. 

[0088] Further, this invention uses the ink-jet method and relates to the method of covering a 
substrate with the carbide of the elements Ti f Zr, Hf, Si, germanium, and Si whose mean particle 
diameters of a primary particle are 0.1-50nm, a nitride, a boride, and the watercolor-pigment 
formulation containing at least one sort of pigments chosen from the group which consists of a 
silicide. 

[0089] These watercolor-pigment formulations contain preferably the dispersant, especially the 
dispersant indicated to the above. A suitable component and the suitable amount used are as 
above-mentioned. A suitable substrate is indicated by the above and the following. 
[0090] Ink-jet printing or the ink-jet method is well-known, usually fills the ink for printing to the 
receiver of the ink-jet print head, and is performed by spraying ink on a substrate in the form of 
a small drop. Discharge of the ink in the form of a drop is performed by making the drop of ink 
emit by the mechanical-pressure increasing method which puts a pressure on the needle (a 
bubble jet process or heat jet process) which had a piezoelectricity property preferably, and 
which was crystallized and heated, or an ink system. After a drop is emitted from one piece or 
the small nozzle beyond it, it is made to collide alternatively on a substrate, for example, paper, 
wood, textiles, plastics, or a metal. Using an electronic control system, each drop becomes 
together on a substrate and gives a graph character or a pattern. An ink jet is sent to a 
substrate to the small capacity of the form of a drop as an exception method using an 
electrostatic reflection method. 

[0091] Detailed ** is illustrated for the usage of the formulation of this invention, and this 
. constituent according to the following example. Unless it mentions specially, all temperature is 
Centigrade units, and all rates are weight %s. 
[0092] 

[Example] Example The 11. 2g poly aspartic acid (molecular weight of 3000g/mol) is dissolved in 
64ml deionized water, subsequently, the 16g solid-state TiN (it is the particle size of 0.5-30nm of 
manufacture and a primary particle with the CVR method) — every [ small quantity ] — it added 
to this solution, agitating violently (magnetic stirrer) pH is set to 3.0-3.5 using a nitric acid, and 
this suspension is processed for 5 minutes ultrasonically (output : 200W). Next, suction filtration 
of the suspension is carried out through the circular filter (HAWP (R) type made from Millipore) 
of cellulose acetate/cellulose nitrate with a size [ of a hole ] of 0.45nm using **** of a sintered 
glass, and a filter cake is dried in 70 degrees C for 10 hours in an oven. 
[0093] Thus, it takes in 50ml of solutions containing 2-pyrrolidone which is 100g PEG 1000 
(polyethylene glycol whose Mw is 1000g/mol), and 50g about 10g TiN which denaturalized, a 6g 
alkyl glycoside, and 844g deionized water, and pH is set to 6 using NH3 solution of the 
concentration of a degree in the middle. Subsequently, this suspension is processed for 5 
minutes with an ultrasonic finger (finger). 

[0094] In order to determine the property of the particle of suspension, the sample was diluted 
with the above-mentioned solution and the mean particle diameter of TiN (distribution of the 
scattered light) was determined by dynamic light scattering. The value of 122nm was acquired. 
[0095] The following value was acquired by the supersonic method (gravimetric analysis) to 
gravimetric analysis. 
[0096] 



d10 107nm (as for d10, 10% of the weight of the size of all particles shows that 46nm is not 
exceeded in this case, as for d50, 50% of the weight of the size of all particles shows that 72nm 
is not exceeded, and it is shown that, as for d90, 90% of the weight of no size of particles 
exceeds 107nm.) d50 d90 46nm 72nm A particle shall contain both a primary particle and an 
aggregate, or a congelation about this point. 

The particle with a larger particle size than 500nm was not found out 

[0097] Example A 21. 2g polyacrylic acid (molecular weight 90,000) is dissolved in 64ml deionized 
water, subsequently, the 16g solid-state TiN (it is the particle size of 0.5-30nm of manufacture 
and a primary particle with the CVR method) — every [ small quantity ] — it added to this 
solution, agitating violently (magnetic stirrer) pH is set to 3.0-3.5 using a nitric acid, and this 
suspension is processed for 5 minutes ultrasonically (output : 200W). Next, suction filtration of 
the suspension is carried out through the circular filter of cellulose acetate/cellulose nitrate with 
a size [ of a hole ] of 0.45nm using **** of a sintered glass, and a filter cake is dried in 70 
degrees C for 10 hours in an oven. 

[0098] Thus, it takes in 50ml of solutions containing 2-pyrrolidone which is 100g PEG 1000 
(polyethylene glycol whose Mw is 1000g/mol), and 50g about 10g TiN which denaturalized, a 6g 
alkyl glycoside, and 844g deionized water, and pH is set to 6 using NH3 solution of the 
concentration of a degree in the middle. Subsequently, this suspension is processed for 5 
minutes with an ultrasonic finger. 

[0099] In order to determine the property of the particle of suspension, the sample was diluted 
with the above-mentioned solution and the mean particle diameter of TiN (distribution of the 
scattered light) was determined by dynamic light scattering. The value of 131nm was acquired. 
[0100] The following value was acquired by the supersonic method (gravimetric analysis) to 
gravimetric analysis. 
[0101] 

d10 d50 d90 53nm107nm The particle with larger 224nm particle size than 500nm was not found 
out 

[0102] The black cartridge of marketing of printer HP560made from Hewlett-Packard C was 
filled up using the TiN distribution object manufactured in the examples 1 and 2. It printed to the 
standard paper of Agfa, the special paper of HP, and the bright film of HP. The printing nozzle 
continued at the long period of time, and did not start blinding. In all examinations, optical density 
was able to obtain the printed matter of Jet Black (jet-black) in whom resistance was highly 
excellent to water and the marker. 

[0103] although this invention was explained in detail for the purpose of instantiation above — 
such a detailed point — an only instantiation sake — it is — the expert of this industry — 
appending — various deformation can be performed except the matter of a claim, without 
deviating from the pneuma and the range of this invention 
[0104] The main features and modes of this invention are as follows. 

[0105] 1. Pigment formulation to which 0.1 - pigment [ which are 50nm / at least one sort of] 
and (b) weight average molecular weight (Mw) changes [ the first / an average of / particle size 
chosen from the group which consists of the carbide, the nitride, boride, and silicide of the (a) 
elements Ti Zr, Hf, Si, germanium, and Sn ] from at least one sort of larger dispersants than 
1000, and (c) water. 

[0106] 2. The pigment of a component (a) exists as a primary particle, an aggregate, 
congelations, and/or such mixture, and the particle size of a congelation is an aggregate and a 
pigment formulation given [ smaller than 500nm / above-mentioned ] in the 1st term. 
[0107] 3. Pigment formulation given [ above-mentioned ] in the 1st term given pigments of 
component (a) are ZrN, TiN, TiC, and/or SiC. 

[0108] 4. Dispersant of Component (B) is Homogeneous Polymer Which Can be Emulsified to 
**** Again and Copolymer Meltable in Water, Graft Polymer and Graft Copolymer, Random Block 
Copolymer, and Poly (Ethylene Oxide). Poly (propylene oxide), poly (oxy-methylene), poly 
(trimethylene oxide), Poly (vinyl methyl ether), polyethyleneimine, poly (acrylic acid), The poly 
aryl amide, poly (methacrylic acid), poly methacrylamide, Poly (N and N-dimethyl amide), poly (N- 
isopropyl acrylamide), Poly (N-acrylic glycinamide), poly (N-methacrylic glycinamide), Poly (vinyl 



alcohol), poly (vinyl acetate), polyvinyl alcohol / polyvinyl acetate copolymer. The pigment 
formulation given [ above-mentioned ] in the 1st term which is a polyvinyl pyrrolidone, polyvinyl 
oxazolidone and polyvinyl methyl oxazolidone, a cellulose or its derivative, starch or its 
derivative, gelatin or its derivative, and the polymer that used the amino acid unit as the base. 
[0109] Dispersant of Component (B) 5. Anion Nature Condensation Product of Aromatic Sulfonic 
Acid and Formaldehyde, The phenol which it does not have with the substituent, a formaldehyde, 
and a sodium bisulfite, A condensation product with sulfo succinate, alkyl benzene sulfonate, and 
the sulfurated alkoxyl-ized fatty alcohol, A part of end hydroxyl [ at least ] is replaced by the 
resultant with a naphthol, alkanol, or an alkylene oxide with a sulfo group, a maleic-acid 
monoester, a phthalic-acid monoester, a succinic-acid monoester, or its salt A pigment 
formulation given [ a certain / above-mentioned ] in the 1st term. 

[0110] 6. (a) Carbide of Elements Ti, Zr, Hf, Si, germanium, and Sn, At least one sort of pigments 
whose first [ an average of ] particle size chosen from the group which consists of a nitride, a 
boride, and a silicide is 0.1-50nm, (b) An anion nature sulfo succinate, alkyl benzene sulfonate, 
The sulfurated alkoxyl-ized fatty alcohol or its salt, ethersulfate, Ether carboxylate, a phosphoric 
ester, a sulfo SUKUSHINA mate, A paraffin sulfonate, olefin sulfonate, SAKUROSHINETO, iso 
thio NETO, taurate, and lignin type compound, the anion nature condensation product of an 
aromatic sulfonic acid and a formaldehyde, and a substituent The phenol which it does not have 
or have, a formaldehyde, and a condensation product with a sodium bisulfite, A part of end 
hydroxyl [ at least ] by the resultant with a naphthol, alkanol, or an alkylene oxide A sulfo group, 
A maleic-acid monoester, a phthalic-acid monoester, a succinic-acid monoester, Or what is 
replaced with the salt, the polymer which used the amino acid unit as the base, And the 4th 
class alkylammonium compound of positive ionicity and an imidazole, Amphoteric glycinate, 
propionate and imidazoline, the alkoxylate of a non-ionicity dispersant, An alkanol amide, ester, 
an amine oxide, an alkyl poly glycoside, and the pigment formulation to which the average 
molecular weight (Mw) chosen from the group which consists of the resultant of an amine oxide 
and the compound which can be alkylate-ized changes from at least one sort of 1000 or less 
dispersants. 

[0111] 7. Aliphatic C1-C4 alcohol, aliphatic ketone, polyol, the monochrome hydroxy ether, 
pyrrolidone, imidazolidone, acetamide, formamide, and pigment formulation given [ above- 
mentioned ] in the 1st term that contains further. at least one sort of organic solvents chosen 
from group which consists of such mixture. 

[0112] 8. Methanol, Ethanol, Isopropanol, N-Propanol, n-butanol, an isobutanol, t-butanol, an 
acetone, a methyl ethyl ketone, A methyl isobutyl ketone, diacetone alcohol, ethylene glycol, A 
propylene glycol, a butylene glycol, a diethylene glycol, A triethylene glycol, a trimethylol propane, 
and average molecular weight The polyethylene glycol of 100-4000, A glycerol, ethylene glycol 
monoalkyl ether, an ethylene glycol monomethyl ether, A diethylene glycol monoethyl ether, the 
diethylene-glycol monobutyl ether, The dipropylene-glycol monoethyl ether, a thioglycol, the 
triethylene-glycol monomethyl ether, The triethylene-glycol monoethyl ether, 2-pyrrolidone, a N- 
methyl-2-pyrrolidone, The pigment formulation given [ above-mentioned ] in the 1st term which 
contains further at least one sort of organic solvents chosen from the group which consists of 
N-ethyl pyrrolidone, N vinylpyrrolidone, 1, 3-dimethyl imidazolidone, a dimethylacetamide, 
dimethyl formamides, and such mixture. 

[01 13] 9. Pigment formulation given [ above-mentioned ] in the 1st term which contains further 
coloring agent chosen from group which changes from insoluble color and water-soluble color to 
organic pigment, inorganic pigment, carbon black, and water. 

[0114] 10.(a) The pigment formulation given [ above— mentioned ] in the 1st term which consists 
of 0 - 40% of the weight of an organic solvent about the whole quantity of 10 - 98% of the weight 
of water, and (d) pigment formulation about the whole quantity of 0.1 - 200% of the weight of a 
dispersant (b), and (c) pigment formulation about the whole quantity of 0.05 - 80% of the weight 
of a pigment (a), and (b) pigment formulation about the whole quantity of a pigment formulation. 
[0115] 11. Pigment formulation given [ containing the amine which had steric hindrance further / 
above-mentioned ] in the 1st term. 

[0116] 12. The amine with steric hindrance is a pigment formulation given [ containing at least 



one 2, 2, 6, and 6~tetrapod alkyl piperidine portion which carried out covalent bond / above- 
mentioned ] in the 11th term. 

[0117] 13.(a) Carbide of Elements Ti, Zr, Hf, Si, germanium, and Sn, The pigment formulation 
which consists of at least one sort of pigments whose first [ an average of] particle size chosen 
from the group which consists of a nitride, a boride, and a silicide is 0.1-50nm, at least one sort 
of dispersants and (b) (c) water and the (d) organic pigment, an inorganic pigment, and at least 
one sort of coloring agents other than the component (a) chosen from the group which consists 
of carbon black 

[0118] 14. How to cover to a substrate the watercolor-pigment formulation containing at least 
one sort of pigments whose first [ an average of ] particle size chosen from the group which 
consists of the carbide, the nitride, boride, and silicide of Elements Ti, Zr, Hf, Si, germanium, and 
Sn using the ink-jet method is 0.1-50nm. 

[01 19] 15. Ink-jet print processes which cover the drop of a watercolor-pigment formulation 
given [ above-mentioned ] in the 1 st term to a substrate. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Example The 11. 2g poly aspartic acid (molecular weight of 3000g/mol) is dissolved in 
64ml deionized water, subsequently, the 16g solid-state TiN (it is the particle size of 0.5-30nm of 
manufacture and a primary particle with the CVR method) — every [ small quantity ] — it added 
to this solution, agitating violently (magnetic stirrer) pH is set to 3.0-3.5 using a nitric acid, and 
this suspension is processed for 5 minutes ultrasonically (output : 200W). Next, suction filtration 
of the suspension is carried out through the circular filter (HAWP (R) type made from Millipore) 
of cellulose acetate/cellulose nitrate with a size [ of a hole ] of 0.45nm using **** of a sintered 
glass, and a filter cake is dried in 70 degrees C for 10 hours in an oven. 
[0093] Thus, it takes in 50ml of solutions containing 2-pyrrolidone which is 100g PEG 1000 
(polyethylene glycol whose Mw is 1000g/mol), and 50g about 10g TiN which denaturalized, a 6g 
alkyl glycoside, and 844g deionized water, and pH is set to 6 using NH3 solution of the 
concentration of a degree in the middle. Subsequently, this suspension is processed for 5 
minutes with an ultrasonic finger (finger). 

[0094] In order to determine the property of the particle of suspension, the sample was diluted 
with the above-mentioned solution and the mean particle diameter of TiN (distribution of the 
scattered light) was determined by dynamic light scattering. The value of 122nm was acquired. 
[0095] The following value was acquired by the supersonic method (gravimetric analysis) to 
gravimetric analysis. 
[0096] 

d10 107nm (as for d10, 10% of the weight of the size of all particles shows that 46nm is not 
exceeded in this case, as for d50, 50% of the weight of the size of all particles shows that 72nm 
is not exceeded, and it is shown that, as for d90, 90% of the weight of no size of particles 
exceeds 107nm.) d50 d90 46nm 72nm A particle shall contain both a primary particle and an 
aggregate, or a congelation about this point. 

The particle with a larger particle size than 500nm was not found out. 

[0097] Example A 21. 2g polyacrylic acid (molecular weight 90,000) is dissolved in 64ml deionized 
water, subsequently, the 16g solid-state TiN (it is the particle size of 0.5-30nm of manufacture 
and a primary particle with the CVR method) — every [ small quantity ] — it added to this 
solution, agitating violently (magnetic stirrer) pH is set to 3.0-3.5 using a nitric acid, and this 
suspension is processed for 5 minutes ultrasonically (output : 200W). Next, suction filtration of 
the suspension is carried out through the circular filter of cellulose acetate/cellulose nitrate with 
a size [ of a hole ] of 0.45nm using **** of a sintered glass, and a filter cake is dried in 70 
degrees C for 10 hours in an oven. 

[0098] Thus, it takes in 50ml of solutions containing 2-pyrrolidone which is 100g PEG 1000 
(polyethylene glycol whose Mw is 1000g/mol), and 50g about 10g TiN which denaturalized, a 6g 
alkyl glycoside, and 844g deionized water, and pH is set to 6 using NH3 solution of the 
concentration of a degree in the middle. Subsequently, this suspension is processed for 5 
minutes with an ultrasonic finger. 

[0099] In order to determine the property of the particle of suspension, the sample was diluted 
with the above-mentioned solution and the mean particle diameter of TiN (distribution of the 
scattered light) was determined by dynamic light scattering. The value of 131nm was acquired. 



[0100] The following value was acquired by the supersonic method (gravimetric analysis) to 

gravimetric analysis. 

[0101] 

d10 d50 d90 53nm 107nm The particle with larger 224nm particle size than 500nm was not found 
out 

[0102] The black cartridge of marketing of printer HP560made from Hewlett-Packard C was 
filled up using the TiN distribution object manufactured in the examples 1 and 2. It printed to the 
standard paper of Agfa, the special paper of HP, and the bright film of HP. The printing nozzle 
continued at the long period of time, and did not start blinding. In all examinations, optical density 
was able to obtain the printed matter of Jet Black (jet-black) in whom resistance was highly 
excellent to water and the marker. 

[0103] although this invention was explained in detail for the purpose of instantiation above — 
such a detailed point — an only instantiation sake — it is — the expert of this industry — 
appending — various deformation can be performed except the matter of a claim, without 
deviating from the soul and the range of this invention 
[0104] The main features and modes of this invention are as follows. 

[0105] 1. Pigment formulation to which 0.1 - pigment [ which are 50nm / at least one sort of] 
and (b) weight average molecular weight (Mw) changes [ the first / an average of / particle size 
chosen from the group which consists of the carbide, the nitride, boride, and silicide of the (a) 
elements Ti Zr, Hf, Si, germanium, and Sn ] from at least one sort of larger dispersants than 
1 000, and (c) water. 

[0106] 2. The pigment of a component (a) exists as a primary particle, an aggregate, 
congelations, and/or such mixture, and the particle size of a congelation is an aggregate and a 
pigment formulation given [ smaller than 500nm / above-mentioned ] in the 1st term. 
[0107] 3. Pigment formulation given [ above-mentioned ] in the 1st term given pigments of 
component (a) are ZrN, TiN, TiC, and/or SiC. 

[0108] 4. Dispersant of Component (B) is Homogeneous Polymer Which Can be Emulsified to 
**** Again and Copolymer Meltable in Water, Graft Polymer and Graft Copolymer, Random Block 
Copolymer, and Poly (Ethylene Oxide). Poly (propylene oxide), poly (oxy-methylene), poly 
(trimethylene oxide), Poly (vinyl methyl ether), polyethyleneimine, poly (acrylic acid), The poly 
aryl amide, poly (methacrylic acid), poly methacrylamide, Poly (N and N-dimethyl amide), poly (N- 
isopropyl acrylamide), Poly (N-acrylic glycine amide), poly (N-methacrylic glycine amide), Poly 
(vinyl alcohol), poly (vinyl acetate), polyvinyl alcohol / polyvinyl acetate copolymer, The pigment 
formulation given [ above-mentioned ] in the 1st term which is a polyvinyl pyrrolidone, polyvinyl 
oxazolidone and polyvinyl methyl oxazolidone, a cellulose or its derivative, starch or its 
derivative, gelatin or its derivative, and the polymer that used the amino acid unit as the base. 
[0109] Dispersant of Component (B) 5. Anion Nature Condensation Product of Aromatic Sulfonic 
Acid and Formaldehyde, The phenol which it does not have with the substituent, a formaldehyde, 
and a sodium bisulfite, A condensation product with sulfo succinate, alkyl benzene sulfonate, and 
the sulfurated alkoxyl-ized fatty alcohol, A part of end hydroxyl [ at least ] is replaced by the 
resultant with a naphthol, alkanol, or an alkylene oxide with a sulfo group, a maleic-acid 
monoester, a phthalic-acid monoester, a succinic-acid monoester, or its salt. A pigment 
formulation given [ a certain / above-mentioned ] in the 1st term. 

[0110] 6.(a) Carbide of Elements Ti, Zr, Hf, Si, germanium, and Sn, At least one sort of pigments 
whose first [ an average of ] particle size chosen from the group which consists of a nitride, a 
boride, and a silicide is 0.1-50nm, (b) An anion nature sulfo succinate, alkyl benzene sulfonate, 
The sulfurated alkoxyl-ized fatty alcohol or its salt, ethersulfate, Ether carboxylate, a phosphoric 
ester, a sulfo SUKUSHINA mate, A paraffin sulfonate, olefin sulfonate, SAKUROSHINETO, iso 
thio NETO, taurate, and lignin type compound, the anion nature condensation product of an 
aromatic sulfonic acid and a formaldehyde, and a substituent The phenol which it does not have 
or have, a formaldehyde, and a condensation product with a sodium bisulfite, A part of end 
hydroxyl [ at least ] by the resultant with a naphthol, alkanol, or an alkylene oxide A sulfo group, 
A maleic-acid monoester, a phthalic-acid monoester, a succinic-acid monoester, Or what is 
replaced with the salt, the polymer which used the amino acid unit as the base, And the 4th 



class alkylammonium compound of positive ionicity and an imidazole, Amphoteric glycinate, 
propionate and imidazoline, the alkoxylate of a non-ionicity dispersant, An alkanol amide, ester, 
an amine oxide, an alkyl poly glycoside, and the pigment formulation to which the average 
molecular weight (Mw) chosen from the group which consists of the resultant of an amine oxide 
and the compound which can be alkylate-ized changes from at least one sort of 1000 or less 
dispersants. 

[0111] 7. Aliphatic C1-C4 alcohol, aliphatic ketone, polyol, the monochrome hydroxy ether, 
pyrrolidone, imidazolidone, acetamide, formamide, and pigment formulation given [ above- 
mentioned ] in the 1st term that contains further at least one sort of organic solvents chosen 
from group which consists of such mixture. 

[0112] 8. Methanol, Ethanol, Isopropanol, N-Propanol, n-butanol, an isobutanol, t-butanol, an 
acetone, a methyl ethyl ketone, A methyl isobutyl ketone, diacetone alcohol, ethylene glycol, A 
propylene glycol, a butylene glycol, a diethylene glycol, A triethylene glycol, a trimethylol propane, 
and average molecular weight The polyethylene glycol of 100-4000, A glycerol, ethylene glycol 
monoalkyl ether, an ethylene glycol monomethyl ether, A diethylene glycol monoethyl ether, the 
di ethylene-glycol monobutyl ether, The dipropylene-glycol monoethyl ether, a thioglycol, the 
triethylene-glycol monomethyl ether, The triethylene-glycol monoethyl ether, 2-pyrrolidone, a N- 
methyl-2-pyrrolidone, The pigment formulation given [ above-mentioned ] in the 1st term which 
contains further at least one sort of organic solvents chosen from the group which consists of 
N-ethyl pyrrolidone, N vinylpyrrolidone, 1, 3-dimethyl imidazolidone, a dimethylacetamide, 
dimethyl formamides, and such mixture. 

[0113] 9. Pigment formulation given [ above-mentioned ] in the 1st term which contains further 
coloring agent chosen from group which changes from insoluble color and water-soluble color to 
organic pigment, inorganic pigment, carbon black, and water. 

[0114] 10.(a) The pigment formulation given [ above-mentioned ] in the 1st term which consists 
of 0 - 40% of the weight of an organic solvent about the whole quantity of 10 - 98% of the weight 
of water, and (d) pigment formulation about the whole quantity of 0.1 - 200% of the weight of a 
dispersant (b), and (c) pigment formulation about the whole quantity of 0.05 - 80% of the weight 
of a pigment (a), and (b) pigment formulation about the whole quantity of a pigment formulation. 
[0115] 11. Pigment formulation given [ containing the amine which had steric hindrance further / 
above-mentioned ] in the 1st term. 

[0116] 12. The amine with steric hindrance is a pigment formulation given [ containing at least 
one 2, 2, 6, and 6-tetrapod alkyl piperidine portion which carried out covalent bond / above- 
mentioned ] in the 11th term. 

[0117] 13.(a) Carbide of Elements Ti, Zr, Hf, Si, germanium, and Sn, The pigment formulation 
which consists of at least one sort of pigments whose first [ an average of ] particle size chosen 
from the group which consists of a nitride, a boride, and a silicide is 0.1-50nm, at least one sort 
of dispersants and (b) (c) water and the (d) organic pigment, an inorganic pigment, and at least 
one sort of coloring agents other than the component (a) chosen from the group which consists 
of carbon black. 

[01 18] 14. How to cover to a substrate the watercolor-pigment formulation containing at least 
one sort of pigments whose first [ an average of ] particle size chosen from the group which 
consists of the carbide, the nitride, boride, and silicide of Elements Ti, Zr, Hf, Si, germanium, and 
Sn using the ink-jet method is 0.1-50nm. 

[01 19] 15. Ink-jet print processes which cover the drop of a watercolor-pigment formulation 
given [ above-mentioned ] in the 1st term to a substrate. 



[Translation done.] 



